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ABSTRACT
Despite its protected UNESCO status, the Dutch Wadden Sea faces a severe ecological threat from
single-use plastic waste, largely generated by the local hospitality sector. To address this crisis, this
thesis investigates the transition toward circular models by answering: What are the logistical
barriers to implementing a reusable transport packaging solution for the Wadden Sea's hospitality
industry? Grounded in reverse logistics, supply chain collaboration, and a social-constructivist
epistemology, this qualitative study explores operational and relational frictions hindering
circularity through thematic analysis of six stakeholder interviews, triangulated with an online

questionnaire.

Results demonstrate that, contrary to expectations regarding island logistics, physical transport
over water is not the primary obstacle. Instead, the most significant logistical barriers are the severe
administrative complexities caused by fragmented, non-standardized deposit systems, alongside
strict food safety regulations complicating return flows. Furthermore, commercial resistance limits

supply chain collaboration, rendering cooperative logistics models strategically unfeasible.

The study concludes that overcoming these barriers requires industry-wide standardization of crate
systems and compliant return solutions. Ultimately, establishing a functioning closed-loop supply
chain necessitates sustained external regulatory pressure and a neutral coordinating body to align

competitive interests.
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INTRODUCTION
The Dutch Wadden Sea, a UNESCO World Heritage site known for its unique biodiversity and
delicate intertidal ecosystems, is increasingly threatened by severe pollution (Folkerts, 2025;
Unesco world heritage, n.d.). Despite growing environmental awareness and the region's protected
status, ecological degradation remains a persistent problem(Waddenzee.nl, n.d.). A major
contributor to this pollution is plastic waste, with a significant portion consisting of single-use
packaging materials (Ritchie, Samborska, and Roser, 2026). Within the Wadden Sea area, a large
amount of this packaging waste originates directly from the local hospitality industry, a sector that
heavily relies on disposable plastics (Accorsi et al., 2020; Bradley & Corsini, 2023a; Westgeest,

2022).

Local initiatives are tackling this urgent ecological threat by accelerating the shift to a circular
economy. One initiative is the "Wad Gaat Om," project, which is dedicated to significantly reduce
plastic pollution in the Wadden Sea region. The program is a collaboration between the Dutch
government, educational institutions, environmental organisations and local entrepreneurs. Wad
Gaat Om aims to phase out single-use plastics and introduce sustainable alternatives (Over Wad
Gaat Om, n.d.). However, transitioning from the deeply ingrained use of disposable packaging to
a system of reusable alternatives is not merely a matter of changing materials; it requires a systemic
shift in operations, supply chains, stakeholder collaboration and consumer behaviour (Accorsi et

al., 2014; Bradley & Corsini, 2023).

The accumulation of plastic waste has become one of the most serious environmental crises of
our time. To limit this damage, it is necessary to replace single-use plastics with sustainable
alternatives, such as reusable transport packaging (RTP). Existing research highlights several key

barriers to the implementation of reuse systems. This is also the case within the largest industry



on the Wadden Islands, the hospitality sector. These barriers include high initial investment costs,
limited storage space at business venues, a lack of standardised containers and the difficult

coordination of shared responsibilities between independent producers, suppliers and businesses.

However, one of the greatest barriers within the unique context of island communities is the
physical transport of both empty and used plastic packaging. Due to the remote location, limited
ferry schedules and fragmented supply chains, the return logistics required to bring this packaging
back, clean it and redistribute it are exceptionally complex. The aim of this study is to gain a better
understanding of these complex logistics and to acquire useful insights into how these transport

systems can be effectively optimised and deployed for reusable plastic packaging.

Currently, there is a gap between the urgent ecological goals of initiatives like "Wad Gaat Om" and
the practical, day-to-day logistical realities faced by the hospitality sector in the Wadden Sea region.
While existing literature extensively covers the environmental benefits of circular packaging,
which means that the packaging is reusable, made from biodegradable materials, and that material
consumption is reduced. There is a lack of empirical understanding regarding the specific logistical

friction points that hinder its implementation in this unique geographical and collaborative context.

To bridge this gap, this thesis aims to identify and analyse the practical obstacles that impede the
transition to sustainable packaging systems within this specific setting. By understanding these
barriers from the perspectives of the various actors in the supply chain, targeted strategies can be

developed to overcome them.

Consequently, the main research question guiding this thesis is: "What are the logistical barriers
for the implementation of a reusable transporting packaging solution for the hospitality industry

in the Dutch Wadden Sea region?"



From an academic perspective, this research contributes to the literature on circular economy and
supply chain management by exploring the operationalization of reverse logistics in a
decentralized, geographically distinct sector (the island/coastal hospitality industry). It shifts the
focus from consumer behaviour or material sciences to the structural and logistical

interdependencies between B2B stakeholders.

From a practical perspective, the findings of this study will provide actionable insights for Wad
Gaat Om and associated stakeholders. By mapping the specific logistical barriers experienced by
suppliers, producers, and hospitality businesses, this research provides a foundation for designing
practical, efficient, and widely supported reusable packaging systems that can significantly reduce

the discharge of plastic into the Wadden Sea ecosystem.

The remainder of this thesis is structured as follows. Chapter 2 reviews the existing literature on
circular economy, reverse logistics, and reusable packaging to establish a theoretical framework.
Chapter 3 details the qualitative research methods used to gather insights from key stakeholders.
Chapter 4 presents the findings regarding the identified logistical barriers. Finally, Chapter 5
provides a discussion of these findings in relation to the literature, followed by the conclusion and

recommendations in Chapter 6.



THEORY
To thoroughly analyse the logistical barriers to implementing a RTP solution in the Wadden Sea
hospitality sector, it is essential to establish a robust theoretical foundation. This chapter reviews
the existing literature across several interconnected themes. First, the shift from linear to circular
packaging models is contextualized. Second, it explores the concept and complexities of reverse
logistics. Thirdly, the necessity of collaboration within the supply chain in circular models is
analysed. Fourthly, the unique logistical constraints inherent to island regions and regions
dependent on tourism are highlighted. Finally, the social-constructivist perspective is introduced,
providing a lens to understand how these logistical barriers are not merely objective hurdles, but

phenomena socially perceived and negotiated by the actors involved.

Circular Economy

The concept of the circular economy dates back to the 1970s, when the idea emerged of limiting
consumption by reducing the inflow of new raw materials into production. By promoting the reuse
of materials, the CE put an end to the take-make-dispose paradigm of the linear economy (Arruda
etal., 2021). The term ‘Circular Economy’ was introduced in the 1990s, when it was used to explain
how economies function by taking into account the interaction between the environment and the
economy. In this sense, the environment fulfils three economic functions: resource supplier, waste

assimilator, and source of utility (Scarpellini et al., 2019).



In contrast to a linear economy, the circular economy focuses on systematically reducing waste and
pollution, extending the lifespan of various products, and regenerating natural systems. Within the
circular economy, the value of products, materials and raw materials is retained within the economy
for as long as possible. The aim is to decouple economic activity from the use of scarce resources

(Potting et al., 2017).

In many cases, the transition to a circular economy requires a change in business strategy, whereby
single-use consumption is replaced by a circular approach. These different strategies are illustrated
by the R-ladder. For industries that are heavily reliant on physical goods, a radical transformation
must take place across the entire supply chain (Barros et al., 2021).

Linear economy Circular economy
Matural resources Matural resources

Nan-renewable

Mon-renewakbl
Renswable on-renewable

Renewable rBSQUrCEs resources
respurce resaurce

Landfill Landfill
and incinerate and incinerate

Transition towards a circular economy

Figure 1 From a linear to a circular economy (adopted From Potting et al., 2017)



THE R-LADDER

To prioritise the various circular economy strategies, the R-ladder is frequently Strategies
cited in the literature. Within this framework, the various circular strategies are Ro Refuse
ranked from highest to lowest circularity. R1 Rethink

At the top of the hierarchy are the strategies that focus on smarter product use: Rz Reduce

these are ‘Refuse’ (preventing the use of new products), ‘Rethink’ (making the .

Re-use

product’s life more intensive) and ‘Reduce’ (increasing production efficiency or e R

4 Repair
reducing the use of materials and resources).

Rs  Refurbish
The strategies in the middle of the ladder focus on extending the lifespan of Rersais

RE Facture
products and their components. This section of the ladder includes Re-use (using

Ry Repurpose
a discarded product again in its original form by another consumer), Repair

RE Recycle

(repairing and maintaining the product so that it retains its original function),
Refurbish (restoring an old product and bringing it up to date), Remanufacture  Rg Recover

(using parts from end-of-life products in new products with the same Figure 2 R-Ladder

(adopted From
function), Repurpose (using the end-of-life product or its parts for a new Pottingetal.,
2017)

product with a different function).

At the bottom of the hierarchy are strategies that focus on the useful application of materials after
a product has reached the end of its useful life. These are the strategies Recycle (processing
materials to recover materials of the same or lower quality) and Recover (incinerating materials to

generate energy) (Campbell-Johnston et al., 2020).

In the hospitality sector in the Wadden Sea region, the focus of plastic waste management has

traditionally often been on the lower rungs of the ladder, particularly on recycling. However, the



literature shows that recycling plastic packaging is energy-intensive and often leads to
downcycling. The initiative to introduce RTP represents a strategic step up the R-ladder, towards
reuse. By prioritising reuse over recycling, the environmental impact is significantly reduced, as
the energy and raw materials incorporated into the packaging are retained for multiple cycles. This

theoretical distinction highlights the ecological necessity of the transition examined in this thesis.

TRANSITION TO CIRCULAR PACKAGING IN HOSPITALITY

The environmental damage caused by single-use plastics has led to a necessary shift away from
traditional linear economic models (take-make-dispose) towards a circular economy. In a circular
economy, the value of products, materials and resources is retained within the economy for as long
as possible, and waste production is minimised (Guillard et al., 2018). Within the hospitality sector,
which is the biggest industry in Wadden region, this transition could be reflected in the shift from
disposable packaging to RTP (Accorsi et al., 2014). Here, the focus is on transport packaging, not
on standard product packaging. Transport packaging refers to the system used to transport a
packaged product between different companies (B2B) or from the supplier to the customer (B2C).

Examples of transport packaging include roll containers and pallets.

The environmental benefits of RTP, such as reduced plastic pollution in vulnerable ecosystems like
the Wadden Sea are widely recognised. The implementation requires a fundamental redesign of
existing business models. The switch to RTP means that packaging is no longer a consumable item
that ends its life cycle at the hospitality business. Instead, it becomes an asset that must be managed,
tracked and returned, thereby structurally altering the relationship and interdependencies between

suppliers, producers and end-users (Greenwood et al., 2021).



REVERSE LOGISTICS IN SUPPLY CHAIN MANAGEMENT

The use of reusable packaging is governed by the principles of ‘reverse logistics. Traditional
forward logistics focuses on the efficient transport of goods from producers to consumers. Reverse
logistics, on the other hand, encompasses the activities associated with the reuse of products and
materials, in particular the return flow of empty packaging from the hospitality sector to the
supplier or cleaning facility(Sonar et al., 2024). The literature shows that reverse logistics is
inherently more complex than forward logistics. Key challenges include the unpredictable timing
and volume of returns, the need for inspection and cleaning to meet the high hygiene standards for
food packaging, and the requirement for temporary storage space at the end-user’s premises. To
function effectively, a reverse logistics network requires a high degree of synchronisation and

shared responsibility among all participating actors (Dabees et al., 2023).

CLOSED LooP SupPLY CHAIN

Building upon reverse logistics, a Closed-Loop Supply Chain (CLSC) integrates both forward and
reverse logistics flows, treating transport packaging as a permanent business asset rather than as
waste. In a CLSC, packaging materials can be managed via closed loops, whereby specific
packaging must be returned to the relevant supplier who owns it. The packaging may also be owned
by pooling networks, whereby standardised packaging is shared by competing distributors. Whilst
closed-loop systems offer stricter hygiene control, open pooling networks increase logistical
flexibility and reduce the risk of ‘transporting air’. Ultimately, a successful CLSC shifts the focus
from individual activities to synchronisation across the entire network, with suppliers, transport
companies and hospitality businesses required to function as a unified ecosystem in which forward

delivery is dependent on the reliability of the return cycle (Lozano-Oviedo et al., 2024).



SUPPLY CHAIN COLLABORATION

As reverse logistics spans multiple independent organisations, successful implementation relies
heavily on supply chain collaboration (SCC). In a linear model, the relationship between a supplier
and a hospitality business is largely transactional. However, a system for reusable packaging

requires continuous interaction.

The theoretical literature on SCC emphasises that interconnected actors must align their incentives,
share information transparently and build mutual trust. In the context of RTP, cooperation is
essential to resolve operational dilemmas, such as allocating the costs of lost or damaged
containers, determining who bears the responsibility and costs of washing, and agreeing on
standardised packaging formats. Without a joint approach and a shared strategic intent, individual
companies are likely to optimise only their own operations, leading to the failure of the circular

system as a whole (Aarikka-Stenroos et al., 2022; Gardas et al., 2019).

ISLAND AND TOURISM LOGISTICS
The logistical challenges relating to RTP and supply chain collaboration are significantly increased
by the specific geographical and economic context of the Wadden Sea region. The literature on

‘island supply chains’ and ‘tourism logistics’ highlights a number of unique constraints.

Firstly, islands and coastal areas often face geographical isolation, making them heavily dependent
on ferry schedules and limited transport capacity, which increases both transport costs and lead
times (Leung & Baumeister, 2024). Secondly, the hospitality sector in these regions is characterised
by extreme seasonality. The amount of packaging material required during the summer peak season
is significantly higher than in the winter months. This fluctuation complicates return logistics, as
systems must be scaled to handle massive peak volumes whilst remaining cost-effective during the

off-season. Furthermore, high property costs on islands often lead to severe space constraints for



local hospitality businesses, making the storage of both full and empty reusable containers a critical

bottleneck (RaboResearch, 2024).

REGULATORY COMPLIANCE

The introduction of RTP is subject to a number of key regulatory frameworks. Environmental
policy measures, such as the European Union’s Packaging and Packaging Waste Regulation
(PPWR), impose reuse targets to promote circular packaging cycles. The new packaging waste
directives will come into force across the European Union on 12 August 2026. These regulations
introduce stricter design requirements, labelling obligations, additional documentation and
recyclability of packaging materials. The regulations will be phased in gradually on an annual basis
(Regulation (EU) 2025/40 of the European Parliament and of the Council of 19 December 2024 on

Packaging and Packaging Waste, 2024).

In addition, the hospitality sector is subject to strict hygiene standards governed by Hazard Analysis
Critical Control Point (HACCP) frameworks. According to HACCP principles, preventing cross-
contamination is an absolute priority, which can pose a logistical barrier to circular supply chains.
Food safety regulations often strictly prohibit the joint transport of unwashed, returned packaging
in the same temperature-controlled cargo hold as outgoing, fresh foodstuffs. These regulations can
hinder the smooth synchronisation of return flows, forcing supply chain players to adopt alternative
solutions or follow inefficient, separate transport routes for outgoing deliveries and the collection

of empty packaging (NVWA, n.d.).



METHODOLOGY

RESEARCH DESIGN

The transition to a completely circular economy is a topic that has been studied for decades (Arruda
et al., 2021). For this reason, there is a great amount of information available on this subject.
However, when one zooms in on a specific market or market segment, the available research data
becomes increasingly limited. This study focuses on the specific Dutch Wadden Sea region,
specifically examining the logistical barriers to the use of RTP. In order to gain a better
understanding of the current situation, opportunities and barriers, interviews were conducted with

hospitality business owners on the Wadden Islands, as well as producers and suppliers.

A qualitative research design has been adopted. This approach was chosen because the study aims
to answer the ‘how’ and ‘why’ questions. Qualitative research allows for follow-up questions
during interviews, ensuring that the information gathered is much more comprehensive. By
conducting interviews with suppliers, producers and hospitality business owners, triangulation is
applied to the data in the research, thereby identifying inconsistencies between these groups (Braun

& Clarke, 2006; Lim, 2025).

LOGISTICAL BARRIERS

While traditional supply chain literature often treats logistical barriers as purely objective,
technical, or financial obstacles, this research adopts a social-constructivist epistemology. Social
constructionism posits that understanding and meaning are developed not separately within the

individual, but in coordination with other human beings (Sociological Theory, 2021).



Applied to supply chain management, this means that logistical barriers and drivers are socially
perceived, framed, and negotiated by the stakeholders involved. For instance, a lack of storage
space may be an objective reality (as noted in island logistics), but the willingness to prioritize that
limited space for empty reusable containers over other goods is a socially constructed priority.
Similarly, the perceived risk of collaborating with other businesses depends heavily on trust and
communication. By applying this lens, this research acknowledges that overcoming logistical
barriers in the Wadden Sea region requires more than just logistical optimization. This requires a
deep understanding of the individual strategic reasoning of stakeholders and the relational

dynamics between them.

DATA COLLECTION METHODS

Semi-structured interviews
The primary source of data collection consists of six in-depth, semi-structured interviews. This
method was selected because it provides a flexible framework that ensures key topics are covered,
while allowing participants the freedom to elaborate on issues they perceive as particularly

challenging.

The sample of six interviewees will be selected to ensure representation across the supply chain.

The following stakeholders will be included in the interviews:

e Representatives from hospitality businesses located in the Wadden Sea area (three
interviews)

e Suppliers and distributors servicing the region (three interviews)
e Producers of food products in the Wadden Sea region (two interviews)

In this study, ‘representatives’ of hospitality businesses are defined as those individuals responsible

for the day-to-day running of the business. This may include, a manager or a restaurant owner.



The total number of interviews conducted per stakeholder group is higher than the total number of
interviews because two of the respondents both own a hospitality establishment and are producers

within the Wadden Sea region.

The interview guide has been designed to bring these individual strategic considerations to light,
examining not only objective logistical constraints but also the participants' willingness to

collaborate and their perception of shared responsibilities.

Online Participation Questionnaire
In addition to the individual, semi-structured interviews, a short, targeted questionnaire was
distributed to the wider target group (hospitality business owners, producers and suppliers in the
Wadden Sea region). The purpose of this sequential step is methodological triangulation; this
verifies to which extend the specific barriers and insights from the in-depth interviews are shared
by the wider population within the sector. This enhances the external validity and transferability of

the research findings.

Based on the thematic analysis of the six in-depth interviews, the most prominent points of friction
and logistical barriers have been identified. These key insights have been translated into three

thought-provoking propositions, each covering topics that emerged as relevant from the interviews.

e Jogistical responsibility for secondary waste streams in the supply chain

o the trade-off between operational/administrative burdens versus physical storage
constraints

e the willingness to implement structural system changes through a central food hub.



The following statements were included in the online questionnaire:

Statement 1: “Wholesalers and suppliers must, with every delivery, take not only their own crates

but also the associated secondary waste (such as cardboard and shrink wrap) straight back to shore.’

Statement 2: ‘The additional administrative burden and the financial risk associated with lost
deposit/packaging containers are a greater barrier to the hospitality sector switching to reusable

systems than the need for physical storage space.’

Statement 3: ‘The only real way to make transport packaging to the islands more sustainable is to
ban individual deliveries by wholesalers and to establish a single central, shared food hub on the

mainland for all the islands.’

The online questionnaire has been designed to minimise the barrier to participation for this often
busy target group, without compromising the depth of the content. For each statement, respondents

were presented with a closed-ended and an open-ended question:

Forced choice: Respondents indicated their level of agreement on a four-point scale (strongly agree,
agree, disagree, strongly disagree). The decision was made deliberately to use a scale without a
neutral middle option. From a methodological perspective, this forces respondents to take a clear

stance, which enhances the precision of the quantitative data.

Qualitative explanation: Immediately after the closed-ended question, respondents were given the
opportunity to provide a brief explanation of their answer in an open text field. This approach
ensures that not only is the degree of consensus mapped out (quantitatively), but that the underlying

motives and arguments of the broader target group are also captured (qualitatively).



DATA ANALYSIS

The data collected during the semi-structured interviews were analysed using thematic analysis.
All interviews were audio-recorded and transcribed verbatim to ensure that the responses were
fully preserved for analysis. The transcripts were imported into Atlas.ti, which was used to

systematically organise and code the data.

The coding process was guided by the theoretical framework developed in the previous chapter,
utilising deductive codes corresponding to key theoretical concepts such as reverse logistics,
supply chain collaboration, storage constraints, administration and regulatory compliance. At the
same time, themes that emerged organically from the data and were not anticipated by the
theoretical framework were also recorded through inductive coding (Bihu, 2024). This combined
approach allowed for both a theoretical grounding and openness to new insights arising directly
from the answers of the respondents. The resulting themes, both theory-driven and spontaneous,

formed the basis for the findings presented in the chapter on results.

ETHICAL CONSIDERATIONS

This research was conducted in accordance with ethical guidelines to ensure the integrity of the
research and the protection of the participants. Prior to each interview, participants were informed
about the purpose of the research and how their data would be handled. Informed consent was
obtained and all data has been anonymised to protect the identity of individuals and organisations.
The collected data is stored securely and will be used exclusively for academic purposes in

connection with this thesis.

Al tools were used during the writing of the thesis. More specifically, Google Gemini was used to

locate certain literature. In addition, Gemini and Claude were used to improve the academic



language and structure of the theory chapter. All content reviewed by Al is critically evaluated and
checked by the researcher to ensure academic integrity and alignment with the research objectives.
Furthermore, for ethical reasons and to maintain confidentiality throughout the research, no

sensitive information from participants or other stakeholders was shared with Al.



RESULTS SECTION
The aim of this study is to identify the logistical barriers to the use of RTP within the hospitality
sector in the Wadden Sea region. The findings of this study will enable recommendations to be
made for improvements within the sector, and may lead recommendations to further research into
innovations or improvements. However, before addressing the research question, it is important
first to examine the current situation within the Wadden Sea region with regard to RTP. That is why
the findings of this study first examine the current state of the supply chain for the Dutch Wadden

Islands.

THE PRESENT SITUATION OF MULTI-USE TRANSPORT SOLUTIONS

Before analysing the logistical barriers to circular packaging, the interviews are first used to outline
the current state of affairs regarding transport logistics in the hospitality sector of the Wadden Sea
region. The interviews clearly show that RTP is already a well-established practice, and not a new
concept. The vast majority of fresh and daily deliveries are made using reusable roll containers and

stackable plastic crates.

The current system relies heavily on a deposit model to ensure that the packaging is returned. The
amount charged as a deposit covers the cost of the product. In this way, the owner of the product is
protected against the risk of damage or loss. All interviewees confirm that returning these roll
containers and crates to the hubs on the mainland is a standard, daily procedure integrated into their

reverse logistics

Furthermore, the data points to the existence of well-functioning ‘pooling’ systems. For instance,
some suppliers use universal crates, such as the Euro Pool System (EPS), which can be returned to
various participating wholesalers. Many wholesalers also operate their own pooling systems, these

crates can only be returned to the corresponding party.



Although RTP is widely used for standard crates and containers, the data from the interviews points

to four significant remaining streams of disposable packaging:

1. Shrink foil, which is used extensively to secure bulk goods on wooden pallets.

2. Polystyrene boxes (Tempex), which are mainly used in the supply chain for thermal
insulation.

3. Sauce Buckets: High-volume hard plastic buckets used for condiments. While some pilots
exist for downcycling these buckets, they are currently predominantly single-use and
thrown away.

4. Plastic Beverage Kegs (KeyKegs): Used increasingly by smaller reusable steel kegs. These
single-use plastic kegs lack a deposit system.

The barriers mentioned in the following sections therefore relate primarily to two challenges:
replacing the remaining single-use plastic and streamlining the highly fragmented, administratively

complicated system of existing reusable crates.

REVERSE LOGISTICS AND ADMINISTRATIVE BURDEN

Although the physical return of crates takes place on a regular basis, the interviews revealed that
the management of the packaging system poses a significant operational hurdle. A key point raised
by various stakeholder groups is the vast diversity and lack of standardisation in current return
systems, apart from the aforementioned pooling systems. Hospitality businesses are forced to

manage numerous brand-specific crates linked to specific suppliers.

This lack of uniformity results in a significant administrative burden for hospitality businesses that
collaborate with multiple suppliers. The process of registering, sorting, and tracking deposits for
every single item during chaotic hospitality hours is perceived as a friction point. Hospitality
owners expressed frustration with the time required to sort and verify returns with delivery drivers.
One respondent highlighted that this administrative load often results in severe financial losses due

to counting errors or administrative errors, estimating losses of "5,000 to 10,000 euros a year".



One system that was mentioned by hospitality industry operators in the interviews as successful
example of simplified reverse logistics was identified in the local fishery sector, where standardized
crates without deposits are used. This system offers significant benefits to hospitality businesses,
as they do not have to pay for packaging costs and the administrative burden is reduced. However,
in this scenario the owner of the crates is fully liable for the costs of any loss or damage to the
crates. As mentioned earlier, the RTP system also serves as a revenue model for the owners. They

are therefore unlikely to cooperate willingly with this system (Kim et al., 2024).

ISLAND TRANSPORT AND EMPTY TRUCKS

The remote location of the Wadden Islands might suggest logistical barriers. In reality, however,
all respondents indicated that having to rely on boats is not a major problem. Both hospitality
businesses and suppliers noted the high costs associated with ferry crossings. A supplier explicitly
stated, "The cost picture is a barrier for the islands... The cost picture per crate or per unit you
place there, that is extremely high." Hospitality entrepreneurs indicate that, in some cases, delivery
costs account for 10% of the total order value due to increased delivery charges to the Wadden

Islands.

However, the interviews do highlight a number of drawbacks associated with the island’s isolated
location. For instance, it is noted that missing items are not supplied if they are omitted from an
order. Furthermore, minimum order quantities are often higher than those for the mainland. This

requires businesses to plan their orders more carefully.

Suppliers and distributors delivering to the island can reserve places on the ferry with the ferry
services. They are given the opportunity to do so a year in advance. Thanks to this arrangement,
suppliers are always guaranteed a place and businesses on the islands are assured of their deliveries,

even during the peak seasons.



Interestingly, the interviews contradict the assumption that returning empty packaging is physically
constrained by filled trucks leaving the islands. Hospitality entrepreneurs, suppliers and transport
companies, confirmed that trucks frequently return empty or partially empty. Regardless of the
number and size of the orders, the various distributors deliver by lorry to hospitality businesses on
the islands. In one of the interviews, it is noted: “Because I reckon there are five suppliers driving
to Ameland every day. All with lorries that are only half-full, so to speak. But they’re all
competitors.” In this same interview, the following is pictured: “If'I order I kilo of onions from a
distributor in winter. And I'm the only customer, then they’ll come with a lorry to deliver 1 kilo of

onions.”

PHYSICAL STORAGE SPACE CONSTRAINTS

Physical storage space within hospitality businesses proved to be an obstacle, although the severity
varied. For businesses on the island that have no scope for expansion due to limited space and strict
regulations, storing sorted empty crates and roll containers is a problem. For businesses with

sufficient cellar or warehouse space however, storing the RTP is considered manageable.



HYGIENE
Food safety is of crucial importance within the hospitality sector. Various legislations exist to

ensure food safety, such as the aforementioned HACCP framework.

In the case of RTP, the risk of cross-contamination is particularly significant (Licciardello, 2024).
This is because new food products are constantly being transported in the crates, and bacteria tend
to remain in the crate. To mitigate this risk, an extra plastic bag is often used between the crates
and the food. The plastic used for this is a single-use product which is discarded after use due to

the risk of cross-contamination.

The crates are also cleaned by the distributors. Upon arrival, the crates are sorted and, if necessary,

cleaned. The crates are cleaned using a washing line where they are cleaned industrially.

In addition to sorting the crates on arrival at the distribution centre, the crates are also checked
during loading and unloading at the customer’s premises. If the crates are too contaminated, they
are not taken away. The identical procedures apply for glass bottles and plastic sauce or yoghurt

buckets.

PLASTIC WASTE COLLECTION AND MANAGEMENT AT THE END OF ITS LIFE

Where RTP is not used, businesses must manage the resulting waste streams. The interviews reveal
that respondents have different views on how to deal with waste and handle it in different ways.
Regarding the large quantities of shrink wrap used on pallets, one business owner explains that it
is collected in large bags and taken to the local recycling centre free of charge. However, other
business owners reported that shrink wrap is collected with normal plastic, for which a fee must be

paid when it is disposed of.



Furthermore, respondents pointed out the practical impossibility of separating mixed plastic on the
islands. As one business owner noted, throwing all plastic packaging into a single bin is largely
ineffective for circularity. Without proper sorting facilities on the islands, mixed plastic waste

remains a problematic waste stream.

In addition, one of the business owners mentioned that plastic is disposed of in a container outside.
Sometimes the container becomes too full; when this happens, the lid cannot be closed. If the
container is not covered, the plastic blows out and is pulled out of the container by birds. This still

results in the plastic ending up in the natural environment.

SUPPLY CHAIN COLLABORATION AND INTERDEPENDENCY

With regard to collaboration within the supply chain, respondents note that there is considerable
scope for improving cooperation between competing suppliers. However, it is also pointed out that
this is unlikely to happen. As mentioned earlier, several partially loaded lorries travel to the Wadden
Islands every day. The biggest barrier to cooperation between different suppliers is the commercial
resistance of the involved parties. Those already established on the islands have secured their own
market share. They wish to protect this share, and therefore cooperation with competitors is not an

option for them.

The interviews also featured discussions about shared crate systems, or pooling a pooling system.
Producers on the islands have indicated that they are keen on such a system, provided the necessary
infrastructure is put in place. This infrastructure comprises functioning administrative systems,
return logistics and, potentially, facilities for washing the crates. Producers do not wish to bear
these costs themselves. However, they also point out that local and regional authorities often fail

to act and provide support quickly enough with comparable initiatives.



THE 'FOoD HUB' CONCEPT

A solution to both the inefficiency of half-full lorries and the high transport costs for all the various
suppliers is suggested in one of the interviews by a smaller regional distributor. This distributor
sees a solution in the form of a food hub infrastructure to supply the islands. In this collaborative
model, all distributors deliver to a central hub for the various islands. These deliveries are then
combined and transported to the island via this hub. This distributing company should also take all

RTP and other waste back to the mainland.

Apart from the fact that this would represent a significant improvement in terms of sustainability
compared to the current transporting structure, other parties are reacting negatively to this proposal

for a number of reasons.

The distributor who outlines this situation points out that current wholesalers display their own
brand names and advertising on their lorries. This is a major advantage for the distributors in terms

of visibility and marketing.

Furthermore, the use of a single central food hub would also curtail the revenue stream of transport
companies specialising in transport to and from the islands.
The concept of the central food hub was also presented in the other interviews. This revealed a
number of other barriers. The implementation of a food hub would raise an investment issue
regarding who should bear the responsibility for such an investment. According to the regional
supplier, this investment should be made by the government. Private investors are also mentioned

as potential investors.

Another reason for resistance to collaboration among distributors is that it becomes more difficult

to ensure a process when the parties are no longer responsible for delivering their own products.



A pilot project was run on Texel involving local farmers and business owners. In this project, Texel
Council attempted to bring local farmers together in a ‘mini distrubution center’ so they could
jointly supply the island’s hospitality sector from there. This pilot only lasted a short time, after it
was concluded that the collaboration wouldn’t work without the involvement of the wholesalers,
according to an entrepreneur on Texel in one of the interviews. “It did work once, but it didn t last
long. But I think that's where the key lies, in collaborating with the major retailers, but they didn t

B

do that. So yes, those are the kinds of things they 're working on here.’

The concept of the central food hub was also put to hospitality businesses via a questionnaire
containing the following statement: ‘The only real way to make transport packaging to the islands
more sustainable is to ban individual deliveries by wholesalers and to establish a single central,
shared food hub on the mainland for all the islands.’ The respondents unanimously replied that they
disagreed with the statement.
The following responses were given: “There are various wholesalers. Each branch orders from
one. Different suppliers on different days. Here on Vlieland, that’s not feasible. I think transport
companies are already taking a fairly environmentally conscious approach.” and “I don t see how

this could work.”



FINANCIAL RESPONSIBILITY AND TRANSITION COSTS

The allocation of financial risks in new RTP initiatives, such as pallet covers or reusable sauce
buckets, presents a barrier. In fact, all respondents in the survey agree that the costs of such
transitions must not be too high. Multiple respondents indicate that they are open to sustainable

initiatives but state that the financial margin are the deciding factor.

All respondents are, however, actively engaged in improving the sustainability of their businesses.
Drivers mentioned in this regard include intrinsic motivation, the company’s image and the quality
of their products. However, it is also noted here that there is a high level of willingness, as long as

the costs remain comparable.

The major suppliers are actively engaged in sustainability and indicate they regularly run various

pilot projects. In this context, costs, but also operational convenience, are the top priorities.



PERCEPTIONS OF BARRIERS (SOCIAL-CONSTRUCTIVIST EPISTEMOLOGY)

The social-constructivist epistemology applied to the interviews reveals that some of the barriers
stem from the way in which stakeholders perceive their roles and working methods within the
supply chain. In the interviews, respondents were asked which actor in the supply chain they
perceived as offering the greatest resistance. Responses to this question varied depending on the

perspective of the respondent.

Resistance to Change and Habit
Several small suppliers have reported that the greatest resistance comes mainly from large
distribution companies. These companies are slower to implement changes to their processes.

Furthermore, there appears to be less willingness within these companies to adopt major changes.

One small supplier also noted that resistance is sometimes encountered from their own staff, when
implementing new routines within their own processes. There is resistance because these changes

are often perceived as additional work.

The large supplier interviewed for the study focuses primarily on the manufacturers with whom
they collaborate. This is because many adjustments regarding packaging materials and the supply

chain must originate from the manufacturer.

Small hospitality business owners tend to look towards larger hospitality establishments. For them,
even small changes would, due to their high volumes, result in a significant increase in workload

and higher costs.

Large hospitality businesses indicate that local authorities and the government offer the greatest

resistance. It is noted here that business owners often adapt more quickly than the government,



meaning that pilot projects fail due to a lack of budget, slow decision-making and lengthy

budgetary processes.

The transport company consulted for this study indicated that there is significant resistance to
sustainable changes across the entire transport sector. Margins within the sector are very tight,
meaning that additional costs can quickly render innovations economically unviable. Furthermore,
the transport company works with a wide variety of clients, which means that return logistics

remain a major challenge for RTP.

The Role of Government and External Mandates
There is a strong consensus among all respondents that structural changes will not occur naturally

through market dynamics.

A number of respondents therefore highlight the need for government intervention and legislation
to drive the transition. One supplier argued that environmental awareness alone is insufficient, as
the vast majority of companies base their decisions solely on financial margins. Similarly, one
entrepreneur expressed frustration at the slow pace with which local government facilitates

sustainable initiatives, noting that relying on voluntary cooperation is too slow and too complex.

This indicates the perception that whilst individual companies are willing to adapt, external

guidance and monitoring are needed for this to succeed.

A number of entrepreneurs indicate that they expect very little from the municipality based on
previous experiences. One entrepreneur expresses the hope that a trade association might be able

to step in where the municipality falls short.



DISCUSSION
This study researched the logistical barriers to the introduction of (RTP) within the hospitality
sector in the Dutch Wadden Sea region. The findings indicate that the transition to more circular
packaging systems is not primarily hindered by transporting constraints, but rather by
organisational, administrative and collaboration-related challenges within the supply chain. The
results in the discussion section therefore provide a nuanced answer to the research question: What
are the logistical barriers for the implementation of a RTP solution for the hospitality industry in

the Dutch Wadden Sea region?

CURRENT STATE OF REUSABLE TRANSPORT PACKAGING

The first important finding is that RTP has already been integrated on a large scale into the supply
chains of the Wadden Islands. Although the literature often emphasises the implementation
challenges associated with circular packaging systems and RTP, the findings show that many forms
of RTP are already being used in the region. The challenge is therefore not the introduction of reuse
per se, but the optimisation and expansion of existing systems to replace the remaining streams of

single-use plastic, such as shrink wrap, polystyrene boxes and plastic buckets.

ADMINISTRATIVE BURDEN IS UNDERESTIMATED

The findings also indicate that administrative complexity is experienced as a greater barrier than
the physical transport of packaging. In the theory for reverse logistics transport, storage and
return flows are often cited as key logistical challenges within reusable packaging systems.
Although these factors are certainly relevant, respondents consistently highlighted the
administrative burdens associated with return deposits, the registration of crates, sorting
procedures and tracking responsibilities. Hospitality businesses working with multiple suppliers

must manage different formats of RTP and return deposit systems. In addition, in many cases the



transport packaging must also be sorted specifically for each brand or supplier. This creates extra
work and financial risks due to counting errors and lost packaging. These findings support
existing theories on reverse logistics, which identify information management and coordination

as crucial factors for successful closed-loop systems.

In de theoretische literatuur over samenwerking in de toeleveringsketen en retourlogistiek wordt
de complexiteit van de coordinatie erkend als een belangrijke uitdaging, maar wordt dit vooral
gekaderd in termen van afstemming tussen organisaties en strategische opzet. De bevindingen van
dit onderzoek suggereren dat de wrijving in gelijke mate aanwezig is op operationeel niveau.
bijvoorbeeld op het moment dat een bezorger arriveert en kratten onder tijdsdruk geteld en
gesorteerd moeten worden. Dit is een belangrijke nuance die de bestaande literatuur niet volledig
weergeeft. The results suggest that standardisation of transport packaging may be more important

than expanding transport capacity.

SUPPLY CHAIN COLLABORATION

The theoretical literature on supply chain collaboration emphasises that the successful
implementation of circular systems requires aligned objectives, transparent information exchange
and mutual trust between the parties involved. The findings of this study paint a more complex
picture. Individually, most respondents indicate a willingness to improve sustainability and are
open to collaboration. In practicecommercial interests, competitive dynamics and a lack of reliable
coordinating infrastructure prevent this willingness from translating into structural collaboration.
Every day, several partially loaded lorries from competing distributors travel to the Wadden Islands,
representing a clear logistical inefficiency that could theoretically be resolved through cooperation.

Nevertheless, respondents regard this scenario as unrealistic given the high level of competition.



The concept of a food hub, which was proposed by a regional distributor during the interviews and
subsequently presented to other stakeholders via the questionnaire and interviews, illustrates this
tension well. As a theoretical model, a centralised hub that coordinates all deliveries to the islands
and manages return logistics would address several obstacles simultaneously: inefficient transport,
fragmented return systems and administrative complexity. However, the unanimous opposition to
this concept among the respondents reflects the social-constructivist reality that logistical barriers
are not merely technical or financial in nature, but are also determined by perceived threats to
market position, brand visibility and operational control. This finding supports the theory employed
in this study and highlights that overcoming these barriers requires attention not only to logistical

optimisation, but also to the relational and strategic aspects of stakeholder behaviour.

CLSC IDEALS AND EXTERNAL PRESSURE

The closed-loop model represents a theoretical ideal in which packaging circulates continuously
through the supply chain as an asset rather than as disposable material. The findings of this study
suggest that, although this ideal has been partially realised for standardised crate systems, it
remains out of reach for a significant proportion of packaging flows in the hospitality sector
around the Wadden Sea. The necessary infrastructure, comprising standardised RTP, a well-
functioning return logistics system, cleaning facilities and shared administrative systems, does

not yet exist on a sufficient scale for businesses on the islands.

Crucially, the interviews reveal a shared perception that this situation is unlikely to change through
voluntary market action alone. Several respondents from different stakeholder groups indicate that
structural change requires external pressure, in the form of government regulation, financial
incentives, or both. This is consistent with the regulatory context described in the theoretical

section, in particular the forthcoming EU PPWR, which introduces reuse targets and stricter design



requirements. The findings suggest that regulation can act as a key driver by creating a level playing

field that makes investment in circular infrastructure economically viable for individual actors.

HYGIENE REQUIREMENTS

Food safety regulations, and in particular the HACCP framework, were repeatedly cited in the
interviews as a significant logistical constraint. The risk of cross-contamination poses a barrier to
circular supply chains. In many cases, it is prohibited to return used packaging in the same cargo
hold as fresh outgoing food products. This finding aligns well with the theory of regulatory
compliance and confirms that hygiene is not merely a secondary issue, but a structural challenge
that must be addressed in the design of any RTP system. The current workaround, the use of
disposable plastic bags in reusable crates to prevent contamination, runs counter to the system’s
circular ambitions. This illustrates how solving one sustainability problem can inadvertently
intensify another. Future RTP designs and reverse logistics systems will need to explicitly take
HACCP requirements into account if they are to be both food-safe and truly circular; this is a major

challenge.



CONCLUSION AND RECOMMENDATIONS
Returning to the central research question, this study identifies a number of logistical barriers to
the implementation of RTP in the hospitality sector of the Wadden Sea region. The most significant
of these are the administrative complexities arising from fragmented, non-standardised deposit and
crate systems. The hygiene requirements of HACCP regulations, which complicate return logistics,
are also a significant barrier. Furthermore, the limited willingness to engage in structural
cooperation between competing players in the supply chain hinders large-scale improvements in
the field of RTP. In addition, there is a lack of external drivers or obligations that are strong enough
to stimulate investment in shared circular infrastructure. It is striking that the physical transport to
and from the islands, which is often considered the main obstacle given the region’s geographical
location, proved to be less of a hindrance than expected. The research has shown that lorries often

return partially empty and that ferry capacity is generally well manageable.



For Wad Gaat Om and the relevant stakeholders, these findings suggest that measures should
prioritise the standardisation of crate and deposit systems in order to reduce administrative friction.
The development of HACCP-compliant return logistics solutions should play a significant role in
this. In addition, the establishment of a neutral coordinating body, such as a trade association or a
government-backed platform, could facilitate cooperation without requiring direct collaboration
between competitors. Large-scale structural solutions, such as a central food hub, are certainly
attractive from a logistical point of view, but are unlikely to gain sufficient support from
stakeholders in the short to medium term. It may therefore be better to view these solutions as a
long-term objective rather than an immediate policy goal. To ultimately establish a truly circular
packaging system in this region, not only are logistical innovations required, but also sustained
external pressure, coordinated investment and a collective willingness to look beyond individual

optimisation and strive for system-wide change.
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